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Description 

TECHNICAL FIELD 

The present invention reiates to a method and de- 
vice for registering vehicles in a road toll facility. More 
specifically, the invention relates to a method and device 
in such road toll facilities, where fee debiting can take 
place through wireless transmission of radiowaves be- 
tween vehicles and equipment in the road toil facility, 
respectively, and specially intended are such road toll 
facilities that are arranged to enable a free traffic flow 
through the toll facility. 

BACKGROUND 

It is known to arrange road toll facilities for automat- 
ic fee debiting, see for example US. A. 4.104,630 and 
US, A, 4,303.904. 

Such systems to which the present inventbn refers, 
provide that the majority of vehicles that pass the road 
toll facility, are provided with a receiver-transmitter unit 
for radiowaves. Usually microwaves are understood. 
The road toll facility comprises an arrangement by which 
communicatton by radiowaves can lake place with pass- 
ing vehicles. This arrangement comprises a transmitter 
and receiver, a transceiver, for the radiowaves by means 
of which equipment payment and debiting operations 
can be carried out for the passing vehicles provided with 
said receiver and transmitter unit, which unit usually has 
the form of a transponder For this technique compare 
US. A, 4.075.632 and US. A, 4.242,661 for example. 

However, it may occur, that the toll facility is passed 
by vehicles which are not provided with any receiver and 
transmitter equipment and therefore cannot be identi- 
fied by means of the radiowaves. For identification of 
such vehicles, if these attempt at passing the toll facility 
without paying toll, the toll arrangement is provided with 
camera devices for image registration of the number 
plates of the vehicles in question for search and post- 
debiting. 

The most advanced system for road tolls of this kind 
is adapted to a great flow of traffic in free formation. In 
such an arrangement it will be possible to for the vehicle 
to travel a certain distance fran the time when a regis- 
tration has been possible to carry out of whether the ve- 
hicle is identifiable through microwaves or not and until 
the recording operation regarding the number plate has 
been concluded. 

During this displacement a separation must be 
maintained between such vehicles for which search and 
post-debiting shall take place, and such for which pay- 
ment has been secured by means of the radio commu- 
nication. This requires additionally that the toll arrange- 
ment is provided with an equipment for positioning de- 
tection also when the vehicles travel in free flow without 
determined lanes. 



DESCRIPTION OF THE INVENTION 

In the invention, it is described partly a method and 
partly a combination of device, which enable saki detec- 
5 tion and performance of payment operations for such 
vehicles which are provided with authorized equipment 
as well as registration by means of recording of the 
number plate of such vehicles for whk^h no approved 
payment operation has been possible to perform during 
10 the passage through the toll facility. According to the in- 
vention, for the latter operation, the image recorded by 
means of video cameras is utilized for the tracking of the 
vehicles for which a recording of the number plate shall 
be registered, so that safety is obtained that the same 
IS vehicle which on passing through the toll facility has 
been established to lack acceptable payment status can 
be connected with a registered recording before exiting 
the toll facility and thereby is assigned to the identity that 
was given to the vehicle on its entry. 

DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings a preferred embod- 
iment of the invention is illustrated, wherein 

Fig. 1 shows in perspective a road toll arrangement; 
and 

Fig. 2 shows a block diagram for the main elements 
of function of the road toll system; 

PREFERRED EMBODIMENT 

According to Fig. 1 an automatic road toil facility ac- 
cording to the invention is provided with a support 1 , 
which extends above a road 2, which has three lanes 3 
in which vehicles 4 of different kinds can proceed 
through the portal-like gantry 1 . The traffic is not limited 
to keeping the lanes under the gantry but is allowed to 
perform lane changes and over-takings. It is thus a free- 
flow system, which as little as possible shall disrupt the 
traffic flow. 

On the gantry, there are attached two light fittings 6 
and a number of transmitter and receiver units 7 for mi- 
crowaves, three of which are shown here, including an- 
tennae for these. In addition, there is on either side a 
video camera 8, directed at the approaching traffic flow 
to register vehicles which unpermittedly are driven on 
the verge. In addition, at the top center of the gantry, 
video cameras 9 are shown. At a lower level, cameras 
are shown in three pairs of video cameras 10 directed 
forwards and backwards, respectively. These cameras 
are located approximately at the centre of the three 
lanes 3, respectively. 

All this equipment is connected to a computer unit 
11 for the control of same and for processing recorded 
data. This unit is in turn connected to a central net for 
further communication. 
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The main functions and function units of the ar- 
rangement are schematically represented in the block 
diagram in Fig. 2. Therein, 1 2 designates the equipment 
understood to be provided in the majority of vehicles 4. 

Such an equipment is understood to be a trans- 
ponder 1 3. which is arranged to pick up microwaves and 
transform them into an answer signal comprising infor- 
mation enabling a payment operation for the vehicle, 
and in addition, an intelligent card 1 4 for transmitting da- 
ta via the transponder, which data, in addition to certain 
identification data, may consist of data regarding pay- 
ment conditkjns (whether debiting shall occur or wheth- 
er pre-payment via a pay card has been made). 

Other elements in the block diagram relate to the 
stationary equipment. On the gantry there are located 
the transmitter and reciever equipment 7 for micro- 
waves, video cameras 8 and 9 as well as the three pairs 
of video cameras 10 (only one pair of which is shown), 
which all are identified by the same numbers in the block 
diagram. Other elements belong to said equipment with 
which the equipment on the support communicates. 
This equipment can comprise said computer unit 11 for 
checking the equipment and a central unit 16. The 
equipment for checking the vehicles which are not pro- 
vided with any vehicle unit 12-14 with which payment 
can be ensured and for which there is a need for iden- 
tification in another way, and examination for post-deb- 
iting, comprises the cameras 9 and 10 and belonging 
image processing computer which can be included in 
the unit 11 . This unit is connected to the vkleo cameras 
9 for the registration of the position and displacement of 
the vehicles that shall be checked particularly. To the 
video cameras 10 there are connected a unit for con- 
trolling the exposure of the vehicles whose number plate 
or other characteristic shall be registered, and a unit for 
collecting the registered video images and compression 
and storing of same. These images can via the unit 11 
be communicated to the central arrangement 16 for 
post-processing in connection with search and post- 
debiting of vehicles that passed without paying. Finally, 
there is a communication unit 17 for communication with 
said central arrangement for the exchange of traffic in- 
formation etc. 

The vehicle equipment unit 12 comprises an appa- 
ratus in a box, which shall be attached for example at 
the windscreen of the vehicle. The box comprises a 
small, inbuilt transponder antenna, and interacting elec- 
tronics, comprising a safety module. The apparatus box 
is furthermore provided with a character display and a 
sumner. 

The vehrcle unit enables a double directed micro- 
wave communication with the toll facility trancievers 7. 
which are part of the fixed equipment. In addition, the 
vehicle unit is arranged to operate with a pre-paid card, 
smart card, whteh can be inserted in the apparatus box 
for payment of the road tolls. 

Every owner of a vehicle within the area where road 
tolls are collected is provided with an identification card 



for the vehicle, which comprises all vehicle data neces- 
sary for the electronic toll system. 

Pre-payment means that a customer has paid for a 
sen/ice or product before delivery of the service or prod- 

s uct. Drivers who use a smart card or a pre-paid account 
intended for road tolls have subscribed to the pre-pay- 
ment method. This method represents a convenient 
mode of payment for the user. 

By the arrangement the fee is automatically sub- 

10 tracted fran the remaining amount on the pre-paid card 
when the vehicle passes through en electronic toll sta- 
tion. To increase the debitable amount available, "mon- 
ey" can be transferred at a sales station. 

The pre-payment card is the same size as a credit 

IS card. It comprises an integrated circuit with a microproc- 
essor and a safety module. The safety module is a sec- 
tion designed to protect the data stored in the caird. The 
manufacturer of such a smart card shall foltow the high- 
est international safety rules in the manufacturing proc- 

20 ess and in the construction of the integrated circuits. 
Such a smart card can store not only different kinds of 
information including electronic money, but also safety 
informatton against loss, damage and theft. 

The vehicle driver inserts his card in the vehicle unit, 

25 which thereby indicates the remaining amount on the 
display. A certain predetermined amount is thereafter 
transferred automatically fran the card to the safety 
module in the vehicle unit. Now, the vehrcle unit is ready 
safely to perform a code controlled payment to the re- 

30 specttve toll facility. 

The summer in the vehicle unit is activated when 
payment has been made as an acknowledgement to the 
driver that the road toll has been paid at the electronic 
road tojl facility. 

3S The vehicle unit also includes a unk^ue identification 
number. It is thus fully possible that tolls are drawn fran 
an account related to the unique number of the vehicle 
unit. If desired, the vehicle unit can thus function com- 
pletely without a smart card provided that the current 

40 identification number has been transmitted to the unit 
and stored in the safety module. 

Drivers who have registered such a unique number 
for their vehicle unit can always choose to pay by using 
a pre-paid card or by drawing the toll from the account 

4S connected to the vehicle unit. It is essential to point out 
that the central system need not be informed of the 
mode of payment chosen. The driver can entirely decide 
at each time how he prefers to pay. If he wishes to pay 
with a smart card, he only inserts this card, whteh shall 

so contain sufficient amount, into the vehrcle unit. It he pre- 
fers not to use the card it is not inserted. 

The mode of payment that is the safest and requires 
the least amount of data communication is pre-payment 
by means of a pay card. With current technique it is how- 

55 ever not possible to perform a debiting on the pay card 
in the short time when the communication between the 
transponder and the transmitter-receiver equipment of 
the road toll facility occurs. According to a preferred em- 
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bodiment, this problem is overcome in tliat, when a pay 
card is Inserted into the vehicle communication equip- 
ment its content or a determined amount is loaded into 
a memory directly connected to the transponder, which 
memory can be included in the safety module. Hereby, 
the debiting operation can be carried out in the short 
time that is available. 

Then, the procedure wilt be such that when the card 
is inserted into the vehicle equipment, a determined 
amount is transferred f ran the pay card to the transpond- 
er menDory safety module. During use. a warning is giv- 
en in the form of a light or sound signal when only a 
small predetemnined amount remains stored in the 
memory. When the user removes the card, he is made 
aware of the possibilities, for example by rheans of a 
display, of re-feeding the money to the pay card within 
a specified period of time. An alternative to the above is 
that the payment transaction between the transponder 
and the pay card can be carried out after passage 
through the toll facility. Violation is dealt with at some 
subsequent toll station. 

The pay card can be designed with an identification 
connected to a certain person or company, so that the 
amount fed into the transponder memory can be kept in 
reserve if for a time scvnebody else with his own pay 
card uses the vehicle. The pay card can be designed as 
an intelligent card (Smart Card) with menrwry and 
processing unit for other purposes than as a pay pard 
only. 

The vehicle unit can also be designed so that in its 
memory information is registered with regard to a 
number of the latest used pay cards/intelligent cards so 
that separate information on the transactions is safely 
recorded, in the event a card should be lost or become 
unusable. Correspondingly, an intelligent card can store 
information on identities in the toll facilities where deb- 
iting on the card has occurred. 

The stationary equipment, the toll system, is ar- 
ranged for communication between the vehicle equip- 
ment and the equipment in the road toll facility. The latter 
comprises in addition to other components, antennae 
with controlled range, a detector system for the vehicles, 
and the video system for recording vehicles that shall 
be registered particularly, and includes a computer sys- 
tem. 

The antennae are required for communication with 
the vehicle units and for measuring their position. The 
video control system is necessary for detecting and 
tracking vehicles without vehicle units, as these vehicles 
are "invisible to the antennae". The video system is de- 
signed to record in video every vehicle that has not 
shown a correct payment status or has driven through 
the toll station without having been detected by means 
of radio communicatbn. The computer system ensures 
processing of data in real-time including interaction of 
the electronic units, and also communication with the 
central facility, however not always in real-time. 

The antennae with short range are mounted on the 



support 1 above the roadway. They emit microwaves, 
which activate the vehicle unit when this comes into the 
communication zone, that is within the operational 
range of the road toll facility. The activated vehicle unit 

5 answers by transmitting modulated waves, which are 
picked up by the antennae. Vehicles not provided with 
a vehicle unit with transponder are thus detected, and 
also the position of the vehicle is measured by means 
of a multi-antenna system. Vehicles that show correct 

10 payment at the current moment can therefore be select- 
ed out from other vehicles. Certain vehicles can howev- 
er completely lack vehicle units white others do not have 
access to sufficient means of payment for the current 
situation, whether payment shall be made through a 

15 smart card or through a connected account. For the ve- 
hicles that have not shown a correct transaction, a video 
recording shall be registered before they leave the toll 
facility. 

This recording system is needed to prevent that ve- 

20 hides that have not fulfilled a correct payment operation 
leave the toll facility, without evidence having been se- 
cured by means of which legal measures can be taken. 
Consequently, every vehrcle that has not fulfilled a cor- 
rect payment, will be registered in the road toll facility 

25 by means of the video cameras for recording their iden- 
tity. The image of the vehicle number plate of the pre- 
sumptive rule violator is temporarily stored in com- 
pressed form in a mass storing memory in the computer 
system. Certain information, such as the kind of rule vi- 

30 olation and the point of time when the vehrcle is record- 
ed, is stored together with the image. These data are 
transferred at a later, appropriate time as a greater 
amount of data to the central facility. 

As mentioned, recording of vehicles that pass the 

3S road toll facility without being possible to identify for a 
correct payment operation, requires that after having es- 
tablished that such a vehicle has passed, it shall be iden- 
tified through video recording of its number plate. This 
HDakes it necessary that the vehicle in questran is 

40 tracked between the place in which the non-approved 
passage has been established and the place where re- 
cording takes place, so that no confusion between ve- 
hicles with authorized and vehicles with non-authorized 
passage occurs. According to a preferred embodiment 

^ ' this is performed in the following way: 

1 . When a vehicle approaches the road toll facility 
this is indicated for "wakening" the apparatus in the 
road toll facility. This is effected by microwaves from 

50 the transmitter-receiver units 7. 

2. The video detection equipment comprising the 
cameras 9 registers all the vehicles on their way in 
under the gantry 1 . These cameras operate thereby 

55 with high contrast and give a clear contour for all 
the vehicles. These contour images are data proc- 
essed and thereby an initial position for the vehicles 
that are recorded by the cameras can be estab- 
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lished. 

3. In connection with the indication, by means of the 
microwaves, that a vehicle is approaching and this 

in connection hereto Is detected by the video detec- s 
tion equipment the vehicle Is recorded by means of 
the cameras 10. In the embodiment shown In Fig. 
1 . first the front number plate is recorded by any of 
the cameras facing the traffic flow and after the ve- 
hicle has passed under the gantry and a distance io 
away from it the rear number plate is recorded by 
one of the cameras turned in the direction of the traf- 
fic flow. The respective recordings are assigned to 
the vehicle that is located In recording position when 
the recordings are made, which is ensured in that is 
the video detect ton equipment triggers the record- 
ing when the respective vehicle has been detected 
to be located In a determined recording site, which 
has been registered by this equipment. 

20 

4. The position of the vehicle Is measured against 
the vehicle unit 12 by means of the transmitter-re- 
ceiver equipment 7» which in each unit has three 
reciever elements. The phase position in the signal 
from the various elements are compared, by which 2S 
the direction and position of the vehicle can be cal- 
culated. This position determination is related to the 
vehicle unit with its transponder being the meas- 
ured object. 

30 

5. The payment operation is performed. Thereby, it 
is communicated on command from the microwave 
unit 7 in question in the toll facility, the amount and 
information related thereto such as time and the toll 
facility identity, which signal is to be picked up by 3S 
the transponder and processed in the vehicle unit. 
Through modulation of the signal reflected fran the 
transponder to the microwave transceiver in the toll 
station, it is indicated whether a correct payment op- 
eration has been performed. 

6. The position determinations by means of the ra- 
diowaves fran the receiver-transmitter equipment 
for vehicles with a transponder is processed togeth- 
er with the position determinations with the aid of 
the video detection equipment, that is the contour 
images. Thereby, a dialogue takes place between 
the two positioning systems. 

7. Vehicles that have been identified with their trans- so 
ponder are registered further if correct payment 
conditions are at hand. As mentioned in the intro- 
duction, payment can be made in different ways, for 
example, through subtraction fran a pay card in the 
vehicle via the transponder or other receiver-trans- ss 
mitter equipment or through debiting to an account 
agreed. 

Through said measures there is now estab- 



lished a classification of the vehicles in three head 
classes: 

Vehicles provided with a transponder for which 
a correct payment manouever can be per- 
formed; 

Vehicles with a transponder but for which ac- 
ceptable payment conditions are not at hand; 
and 

Vehicles without a transponder, which therefore 
cannot be detected by the transmitter-receiver 
equipment of the road facility. 

As to the first class, these vehicles cajn pass 
without further measures and there is no interest in 
establishing the identity. Generally it is provided that 
vehrcles, for which correct payment operation can 
be performed, shall be anonymous with regard to 
the toll facility passage. Vehicles of the second 
class can, per se, be identified through the trans- 
ponder, so that a post-debiting can occur if an ap- 
proved payment condition should momentarily not 
be established, for example in that a pay card has 
not sufficient amount left or an account has been 
frozen. For vehicles of the third class, however, 
identification must take place through, recording of 
the number plate. Vehicles of the second class can 
also be treated In this way as an alternative or com- 
plementary measure to identification via the trans- 
ponder. 

8. Those vehicles whose number plate shall be 
identified through recording by means of the cam- 
eras 10 shall now be tracked between the position 
where the recording is performed and the position 
where checking the payment status and in cases as 
nnay be if payment has been nnade. This position 
tracking occurs through data processing of the ini- 
tial contour recording of the displacement within the 
recording field of the video contour cameras 9. This 
means that for every contour line or contrast field 
used for the tracking, a number of related co-ordi- 
nates are registered, which represent the identity of 
the vehicle. In data processing the displacement of 
these co-ordinates within the image field can be 
tracked for new successive position designations. 

9. When the respective vehicle has reached the 
place where the operation for checking the payment 
status and in cases as may be the payment opera- 
tion have been performed, those recordings which 
have been assigned to vehicles for which the pay- 
ment operation has been carried out are deleted. 
The identity of these vehicles can be determined 
through the dialogue between the equipment that 
by means of the radiowaves serves to perform the 
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payment operation and that simultaneously by 
means of said antenna arrangement tracks the dis- 
placement of the vehicle with the aid of the vehicle 
transponder. This occurs in co-operation with the 
video detection equipment, which tracks the vehi- s 
cles with great accuracy fran the recording site to 
said point where the payment operation shall be 
concluded. For other vehicles, which have not ful- 
filled any payment, recording shall be registered to- 
gether with data such as the identity of the toll facility io 
and the time. If the vehicle has a transponder but in 
spite of this fact no approved payment operation 
has been performed, it can be tracked in the same 
way as described above. Vehicles which lack acti- 
vatable transponder are, however, tracked only with is 
the video detection equipment, and correct assign- 
ment of the recording and thereby the identity to da- 
ta for the event can thus occur. 

10. Recordings, which are obtained through the 20 
storing of the image recorded by the camera in the 
exposure position, for example in a video recorder 
or on a data disc, are now connected with the iden- 
tification that is obtained by the aid of the momen- 
tary position in the moment of exposure for the co- 2S 
ordinates that have been registered after having 
been produced in the image field of the video de- 
tection cameras 9. Consenquently, a mutual data 
processing must be performed of the registration, 
which is obtained in the video cameras 10 through 30 
the recording and the location of the respective 
cameras, and the position determination, which is 
obtained through the video detection cameras 9 in 
conjunction with the microwaves when the vehicle 
has a transponder. Hereby, it is ensured that it is in 3S 
fact a vehicle which unauthorizedly has passed the 
toll facility, whose number plate has been recorded. 
Hereby, it can be avoided that vehicles which au- 
thorizedly has passed the road facility, are exposed 
to search and post-debiting because of confusion 40 
with unauthorizedly passing vehicles, due to repo^ 
sitionings in the distance between the points where 
video recording takes place and where the check- 
ing/payment operation is concluded. 

45 

In the embodiment it is understood that all vehicles 
that pass into the operational range of the toll facility are 
recorded and that thereafter only those recordings are 
permanently registered which can be assigned to vehi- 
cles for which no correct payment operation has been so 
performed. 

However, altematively, it is possible to register only 
those vehicles for which no correct payment operation 
has been performed. Then, however, the recording must 
take place when the vehicle has passed the distance in ss 
which the microwave communication performs the 
check of the payment status. This point corresponds 
with the in section 9 above mentioned point in which ac- 



cording to the preferred embodiment the recordings that 
shall be permanently registered, are separated from 
those that shall be deleted. 

Even if such an alternative is fully possible, it will 
mean that the equipment in the toll facility is divkjed in 
two arrangements, one with the equipment for the mi- 
crowave communication and video detection equipment 
and a second with the recording equipment; in practice 
two gantry devices. Fran a constructional point of view 
the preferred embodiment will therefore be more advan- 
tageous and is therefore the embodiment preferred. 

Even if it is here understood the recording of an im- 
age of the number plate or other characteristic, it does 
not exclude that recording can take place in any other 
way, for example through reading of the number code 
of the plate or other code. 

It can be mentioned that in the preferred embodi- 
ment, the radio equipment does not need to track the 
displacement of the vehicle but only initially establish a 
position, whk:h has been correlated to a corresponding 
position established by means of the video cameras. 
Thereafter, tracking can occur by means of the cameras 
only with identification of the vehicle on the basis of an 
identity alotted to it in the registering of the initial posi- 
tion. 

In order to make certain that a contour of the re- 
spective vehrcle detectable for the data processing can 
be registered by the video detection cameras, special 
arrangements can be of help. So, illumination can be 
used, preferably with IB light from suitable angles. Un- 
der certain conditions, it may be suitable to have sup- 
porting sensors such as magnetic loops, acoustic or op- 
tical arrangements. 

It may be suitable to provide the roadway with a lay- 
er, which facilitates the contour determination, such as 
a white field or a grid of lines. An alternative is also to 
achieve a grid under or about the vehicles with the aid 
of a number of laser light sources. 

It may bo understood that for vehkiles of different 
kinds, there are different fees such as higher fee for 
trucks than for passenger cars. It is thereby suitable that 
there is fed into the transponder data on fee class, so 
that a correct debiting can occur. In order to counteract 
that any one informs an incorrect fee class or given other 
faulty information via the transponder, it may be appro- 
priate to have checks in which the design of the vehicle 
is compared with the information fran the transponder. 

This is suitably effected by means of the video de- 
tection equipment and, which in such case is arranged 
to determine data regarding the height, width and length 
of the vehicle etc. 



Claims 

1 . Method for registering vehicles in a road toll facility, 
which is provided with radio transmitter and receiver 
units (7) preferably for microwaves, which are ar- 
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ranged to, by means of radio waves, communicate 
with and measure the momentary position of the ve- 
hicle units (12) arranged in the respective vehicle 
(4), passing the road toll facility, the vehicle units 
being arranged with the radio transmitter-receiver s 
equipment preferably in the form of a transponder 
and arranged so that on command from the respec- 
tive unit (7) of the road toll facility they communicate 
adequate data for the performance of a debiting op- 
eration regarding a toll, 

characterised in that, on the entry of a vehicle (4) 
into the toll facility area it is detected by means of 
the toll facility radio equipment (7) if the vehicle (4) 
is provided with a vehicle unit (12) and if this is in 
function for the performance of a correct debiting is 
operation, for separation of such vehicles for which 
such an operation cannot be performed; in that by 
means of the radio equipment (7) at least any posi- 
tion of the respective vehicle unit (12) is measured 
during its passing through the road toll facility; in 20 
that the vehicles are exposed to a successive posi- 
tion determination by means of video cameras (9) 
through an image processing in which the vehicle 
in question is tracked between a momentary posi- 
tion, which is determined by means of said image 2S 
processing and in the same moment determined by 
means of said measurement, and a position in a 
predetermined recording site, in which the number 
plate or other characteristic of the vehicle is record- 
ed/read for identification by means of at least one 30 
means arranged for said recording/reading, such as 
a video camera (10), whereby, by means of the 
tracking, including the determination of said mo- 
mentary position, the identity of the vehicle record- 
ed is assigned to the radio communication, tnclud- ^ 
ing the determination of said momentary position of 
the same vehicle, so that the result of the debiting 
operation can be correlated to the identification of 
the vehicle in order to establish data for search and 
post-debiting of the toll. 

Method according to Claim 1. characterised in 
that, when the vehicle enters the toll facility area its 
momentary position is detected partly by measuring 
through the radio-transmitter-receiver unit (7) pref- ^ 
erably for microwaves, partly through measuring to 
the vehicle unit of the vehicle (12) and partly by 
means of position determination with the aid of the 
video cameras (9) the results of which are correlat- 
ed for the separation of vehicles not provided with so 
any functioning vehicle unit (1 2), for registering said 
recording and assigning it to the identity of the ve- 
hicle in question. 

A device for registering vehicles in a road toll facility ss 
for performance of the method according to Claim 
1 or 2. which road toll facility is provided with a radio 
transmitter and reciever equipment (7) preferably 



for microwaves which is arranged to communicate 
with vehble units (12) arranged in vehicles (4). ar- 
ranged with radio transmitter-receiver equipment, 
preferably in the form of a transponder and ar- 
ranged so that on command from the respective unit 
(7) of the road toll facility it comnriunicates to it ad- 
equate data for performing a debiting operation re- 
garding a toll, characterised In that the radio equip- 
ment (7) with belonging computer equipment is ar- 
ranged to separate out such vehicles for which a 
correct debiting operation by means of the vehicle 
unit (12) in question has been performed, fran such 
vehicles for which an approved operation has not 
been performed; and in that the toll facility is pro- 
vided with video cameras (9) and an image process- 
ing equipment connected to the cameras and, ad- 
ditionally, means for recording a code or other rep- 
resentation of the vehicle identity, such as cameras 
(10) for recording vehicles, preferably their number 
plates, the image processing equipment being ar- 
ranged, by means of the image recording of the first- 
ly mentioned cameras (9), to track the vehicles (4) 
during their passage through the toll facility be- 
tween a recording site for the latter video cameras 
(10) and a point in which the radio equipment (7) 
with belonging data equipment is arranged to indi- 
cate such vehicles for which an approved debiting 
operation has been performed, and additional 
means for the remaining registration of such record- 
ings, which are assigned to vehkiles for which an 
approved debiting operation has not been per- 
formed, but not to perform any such registration of 
vehrcles for which an approved debiting operation 
has been indicated as performed. 

4. A device according to Claim 3, characterised in 
that the radio equipment (7) is arranged for the de- 
tection of the position of the respective vehicles (4) 
by means of the vehicle unit (12) in question and 
arranged to transmit to the image processing equip- 
ment the momentary position of the respective ve- 
hicle for said indication that an approved payment 
manouever has been carried out, and that the im- 
age processing equipment is arranged to receive 
said position indication and assign it to a vehicle in 
the corresponding momentary position in the de- 
tected displacement of the vehicle, by means of the 
video cameras (9). 



Patentanspr uche 

1. Verfahren zum Registrieren von Fahrzeugen in ei- 
ner StraBenzolleinrichtung, die mit Radiosender- 
und Empfangereinhetten (7). vorzugsweise fur Mi- 
krowellen. ausgerustet ist, die dazu dienen. mit 
Fahrzeugeinheiten (12), die in Fahrzeugen (4) an- 
geordnet sind, zu kommunizieren, wobei die Fahr- 
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zeugeinheiten mit der Radiosender- und Empfan- 
geranlage vorzugsweise in Form eines Transpon- 
ders ausgestaltet sind und so eingerichtet sind, da3 
sie auf Komnnando von der entsprechenden Einheit 
(7) der StraQenzolleinrichtung geeignete Daten s 
zum Zwecke eines die Zollgebuhr betreffenden Be- 
rechnungsvorganges austauschen, dadurch ge- 
kennzeichnet, daQ auf den Eintrrtt eines Fahrzeugs 
(4) in den Zolleinrichtungsbereich mittels der Akti- 
vienjng der Zolleinrichtsradioanlage (7) eriatiX wird, io 
ob das Falirzeug (4) mit einer Fahrzeugeinheit (12) 
versehen ist und ob diese zum Zwecke eines ord- 
nungsgemaBen Berechnungsvorganges in Betrieb 
ist, um eine Trennung von solclien Fahrzeugen vor- 
zunehmen, fur die ein derartiger Vbrgang nicht aus- is 
gefOhrt werden kann; daB die Radloanlage (7) zur 
Feststellung der Position der jeweiligen Fahrzeuge 
mittels RadioweHen wenigstens in irgendeiner Po- 
sition bei ihrem Durchqueren durch die StraBenzoll- 
einrichtung dient; daS die Fahrzeuge einer autein- 20 
anderfolgenden Positionsbestimmung mittels Vi- 
deokameras (9) aufgrund einer Bildbearbeitung 
ausgesetzt sind, bei der das fragliche Fahrzeug 
zwischen einer Posrtbn in einer vorbestimmten 
Aufzeichnungsseite und einem Punkt gefOhrt wird, 2S 
wo der Zahlungsvorgang abgeschlossen werden 
soli, in dem das Kennzeichenschild Oder andere 
Charakteristika des Fahrzeuges zur Identiftkation 
mittels wenigstens einer Einrichtung tur das Auf- 
zeichnen/Lesen wie einer Videokamera (10) aufge- 30 
zeichnet/gelesen wird, wobei die Identifikation in 
Verbindung mit Daten wie der Zett und dem Ort fur 
die Prufung und die Nachberechnung der Zollge- 
buhr verwendet wird. 

Verfahren nach Anspruch 1 , dadurch gekennzeich- 
net, daB dann. wenn das Fahrzeug in den StraBen- 
zolleinrichtungsbereich eintritt, seine momentane 
Positk}n teilweise durch Messung durch die Radio- 
sender-Empfangereinheit (7), vorzugsweise fur Mi- 
krowelien, teilweise durch Messung zur Fahrzeug- 
einheit des Fahrzeugs (12) und teilweise durch Po- 
sitionsbestimmung mit Hi If e von Videokameras (9) 
erfaBt wird, wobei deren Ergebnisse fur die Tren- 
nung von Fahrzeugen korreliert werden. die nicht 
mit einer funktionierenden Fahrzeugeinheit (12) 
versehen sind, zur Registrierung der Aufzeichnung 
und zu deren Ubertragung auf die Identitat des frag- 
lichen Fahrzeuges. 

Vorrichtung zum Registrieren von Fahrzeugen in ei- 
ner StraBenzolleinrichtung zur Ausfuhrung des Ver- 
fahrens nach Anspruch 1 Oder 2. wobei die Stra- 
Benzolieinrichtung mit einer Radiosender- und 
Empfangeranlage, vorzugsweise fOr Mikrowellen, ss 
ausgerOstet ist, die dazu dient, mit Fahrzeugeinhei- 
ten (12), die in Fahrzeugen (4) angeordnet sind, zu 
kommunizieren. und die mit einer Radiosender- 



Empfangeranlage, vorzugsweise in Form eines 
Transponders, versehen ist und so eingerichtet ist, 
daB sie auf ein Kommando von der entsprechenden 
Einheit (7) der StraBenzolleinrichtung geeignete 
Daten zum Zwecke eines die Zollgebuhr betreffen- 
den Berechnungsvorganges auszutauschen, da- 
durch gekennzeichnet, daB die Radioanlage (7) mit 
zugehdriger Cpmputerausrustung dazu dient, sol- 
che Fahrzeuge, fur die ein ordnungsgemaBer Be- 
rechnungsvorgang mittels der f raglichen Fahrzeug- 
einheit (7) ausgefuhrt worden ist, von solchen Fahr- 
zeugen, fur die ein genehmigter Vorgang nicht aus- 
gefuhrt worden ist, zu trennen; daB die Zolleinrich- 
tung mit Videokameras (9) ausgerOstet ist und daB 
eine Bildbearbeitung mit den Kameras verbunden 
ist und zusatzlich Mittel fur die Aufzek:hnung eines 
Codes Oder einer anderen Kennung der Fahrzeug- 
identitat. wie Kameras (10) zur Aufzeichnung von 
Fahrzeugen, vorzugsweise der Nummernschilder, 
vorgesehen sind, wobei die Bildbearbeitsanlage 
dazu dient, mittels der Bildaufzeichnung der zuerst 
enwahnten Kamera (9) die Fahrzeuge (4) wahrend 
ihres Durchquerens durch die Zolleinrichtung zwi- 
schen einer Aufzeichnungsseite fur die spateren Vi- 
deokameras (10) und einem Punkt zu fuhren. an 
dem die Radioanlage (7) mit zugehdriger Datenan- 
lage vorgesehen ist, um solche Fahrzeuge zu er- 
kennen, fur die ein geeigneter Berechnungsvor- 
gang ausgefuhrt worden ist, sowie zusatzttche Mit- 
tel fur die verbleibende Registrierung von solchen 
Aufzek^hnungen, die Fahrzeugen zugeordnet sind, 
fur die ein geeigneter Berechnungsvorgang nicht 
ausgefuhrt worden ist, aber eine derartige Regi- 
strierung von Fahrzeugen nicht auszufuhren, fur die 
ein geeigneter Berechnungsvorgang als ausgefuhrt 
angezeigt worden ist. 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB die Radioanlage (7) zur Erfassung 
40 der Position der jeweiligen Fahrzeuge (4) mittels 
der fraglichen Fahrzeugeinheit (12) dient und zur 
Ubertragung der momentanen Position des jeweili- 
gen Fahrzeuges zur Bildbearbeitungsanlage zur 
Anzeige, daB ein geeigneter Zahlungsvorgang aus- 
gefuhrt worden ist, aund daB die Bildbearbeitungs- 
anlage zum Empfang der Positionsanzeige dient 
und diese auf ein Fahrzeug in der entsprechenden 
momentanen Position in der mittels der Videokame- 
ra (9) erfaBten Versetzung des Fahrzeugs zu uber- 
tragen. 



Revendlcatlone 

1. Proc§d6 d'enregistrement de v^hicules dans une 
statran de p6age routier, qui comporte des unites 
^mettrices et r^ceptrices d'ondes radio (7) de pr6- 
f^rence k micro-ondes. qui sont agencies de ma- 
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ni6re & communiquer avec des unitds de v^hicule 
(12) disposdes dans les v6hicuies (4), les unitds de 
v^hicule comportant un dquipement 6metteur-r6- 
cepteur radio, de pr6f6rence sous la forme d*un 
transpondeur. at 6tant agencies de sorte que. sous s 
la commande de I'unitd respective (7) de la station 
de p^age routier, eties communiquent des donn^es 
approprides pour la realisation d'une operation de 
d6bit se rapportant k une taxe de passage, carac- 
I6ris6 en ce que, k I'entr^e d'un v6hicule (4) dans io 
la zone de la station de p^age il est ddtectd au 
moyen de Tacttvation de I'^quipement radio de sta- 
tion de p6age (7) si le v^hicule (4) connporte une 
unit6 de vdhicule (12) et si celui-ci est en service 
pour I'ex^cution d'une operation de d6blt corrects, '5 
afin de faire la distinction entre de tels v^hicules 
pour lesquels une telle operation ne peut pas Stre 
r^alis^e; en ce que I'^quipement radio (7) et agencd 
de manldre k dtabtir la position des v^hicules res- 
pectifs au moyen des micro-ondes, au moins k une 20 
position quelconque sur son passage k travers la 
station de p^age routier; en ce que les vdhicules 
sont soumis k une determination de positions suc- 
cessives au moyen de cameras vid6o (9) par Tin- 
temiddiaire d'un traitement d' image dans lequel ie 25 
v6hicule en question est suivi entre une position sur 
un site d'enregistrement predetermine et un point 
oil I'operation de paiement peut §tre r6alts6e, dans 
laquelle la plaque d'immatriculation ou une autre 
caracteristique du vehicule est enregistree/lue pour 30 
I'identification k I'aide d'au moins un moyen agenc6 
pour assurer ledit enregistrement/lecture, tel qu'une 
camera video (10), taquelle identification, en rela- 
tion avec des donnees telles que 1' instant et la po- 
sition, est utilisee pour la recherche et le debit ulte- 3S 
rieur de la taxe de passage. 

2. Precede seton la revendication 1 , caracterise en ce 
que. lorsque le vehtcute entre sur la zone de la sta- 
tion de peage, sa position instantanee est detectee 40 
en partie par la mesure par rintermediatre de I'unite 
formant emetteur-recepteur radio (7) de preference 

k micro-ondes, en partie par la mesure par rapport 
k I'unite de vehicule (1 2) du vehicule et en partie au 
moyen de la fonction de determination de position ^ 
avec I'aide des cameras video (9) dont les resultats 
sont correies pour assurer la distinction entre des 
vehicules ne comportant aucune unite de vehicule 
(12) active, afin de realiser ledit en registrement et 
de lui affecter I'identite du vehicule concerne. so 

3. Dispositif d'enregistrement de vehicule dans une 
station de peage routier destine k mettre en oeuvre 
le procede seton la revendication 1 ou 2. laquelle 
station de peage routier comporte un equipement 55 
emetteur et recepteur radio (7) de preference k mi- 
cro-ondes qui est con^u pour communiquer avec 
des unites de vehicule (12) agencees dans des ve- 



hicules (4), comportant un equipement emetteur- 
recepteur radio, de preference sous la fomne d'un 
transpondeur, et etant confues de maniere que. sur 
commande de I'unite respective (7) de la station de 
peage routier elle tui communique des donnees ap- 
propriees pour assurer la realisation d'une opera- 
tion de debit se rapportant k une taxe de passage, 
caracterise en ce que I'equipement radio (7) avec 
requipement informatique associe est agenc6 de 
maniere k faire la distinction entre des vehicules 
pour lesquels une operation de debit correcte au 
moyen de I'unite de vehicule (12) concemee a et6 
realisee, et des vehicules pour lesquels une opera- 
tion validee n'a pas ete realisee; et en ce que la sta- 
tion de peage est equipee de cameras video (9) et 
d'un equipement de traitement d'image connects 
aux cameras et, en outre, de moyens destines k en- 
registrer un code ou une autre representation de 
I'identite de vehicule, tels que des cameras (10) afin 
d'enregistrer des vehicules, de preference leur pla- 
que mineralogique, requipement de traitement 
d'image etant congu, au moyen de I'enregistrement 
d'image des cameras (9) mentionnees precedem- 
ment, pour suivre les vehicules (4) pendant leur 
passaged travers la station de peage entre un site 
d'enregistrement par les pr6c6dentes cameras vi- 
deo (10) et un point pour lequel I'equipement radio 
(7) avec requipement numerique associe est agen- 
ce pour identifier des vehicules pour lesquels une 
opieration de debit validee a ete realisee, et un 
moyen suppiementaire destine k conserver i'enre- 
gistrement des enregistrements qui sont affectes 
aux vehicules pour lesquels une operation de debit 
validee n'a pas ete realisee, mais pas pour realiser 
un tel enregistrement de vehicules pour lesquels 
une operation de debit validee a ete indiquee com- 
me executee. 

4. Dispositif seton la revendication 3, caracterise en 
ce que I'equipement radio (7) est congu pour assu- 
rer la detection de la position des vehicules respec- 
tifs (4) au moyen de I'unite de vehicule (1 2) concer- 
nee et est cqn^u pour transmettre k requipement 
de traitement d'image la position instantanee du ve- 
hicule respectff pour determiner ladite indication de 
ce qu'une operation de paiement validee a ete rea- 
lisee, et en ce que requipement de traitement d'ima- 
ges est agence pour recevoir tadite indication de 
position et Taffecter k un vehicule k la position ins- 
tantanee correspondante sur le deplacement de- 
tecte du vehicule au moyen des cameras video (9). 
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